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Answer ALL
Jawab 
 questions. 
SEMUA
 
 soalan. 
1. [a] Discuss the importance of sustainability and provide its fundamental elements 
based on the concept of ‘Sustainable Environment’.  Explain how sustainability 
may be approached in our lifes. 
 
Bincangkan kepentingan kelestarian dan berikan element asas berdasarkan 
tayangan video berjudul “Sustainable Environment’.  Terangkan bagaimana 
kita boleh mendekati kelestarian di dalam kehidupan kita. 
 [12 marks/markah] 
 
[b] What are the important items in the storm water prevention plan?  What are the 
industries that are required to obtain storm water discharge permit?   
Apakah perkara-perkara penting di dalam pelan pencegahan air hujan?  
Industri manakah yang memerlukan kelulusan pelepasan air hujan? 
 
 [8 marks/markah] 
 
[c] List down the categories of activities prescribed under the Environmental 
Quality Act, 1974 (Amendment 1985).   
Senaraikan kategori aktiviti yang disarankan di bawah Akta Kualiti Alam 
Sekitar, 1974 (Perubahan 1985). 
[5 marks/markah] 
 
2. [a] Ground level concentration of SO2 emitted from a plant can be calculated using 
the Diffusion model.  Determine the maximum ground level concentration of 
SO2 (in g/m3) at 1 km from the plant.  Stack height = 3 m, stack tip radius = 3 
m, exit velocity = 15 m/s, exit temperature = 150oC, wind speed = 6.5 m/s, 
horizontal dispersion = 75 m, vertical dispersion = 33 m, source strength = 1.1 
Mg/s, ambient temperature = 20o
 
C and pressure = 100 kPa. 
Kepekatan aras bumi SO2 yang dilepaskan dari sebuah kilang boleh dikira 
menggunakan model pembauran.  Kirakan kepekatan maksimum aras bumi SO2 
(dalam g/m3) pada jarak 1 km daripada kilang.  Diberikan, ketinggian 
serombong = 3 m, jejari serombong = 3 m, kelajuan keluar 15 m/s, suhu keluar 
= 150oC, kelajuan angin 6.5 m/s, penyerakan mendatar = 75 m, penyerakan 
menegak = 33 m, kekuatan sumber 1.1 Mg/s, suhu persekitaran = 20o
 C(x, y, z) = q2πσyσzv exp �− 12� yσy�2� exp �−12 �Hσz�2� 
C dan 
tekanan = 100kPa. 
 
 C(t) = qLvH �1 − e(−vt /L)� 
 
 
∆H = 2vsrsv �1.5 + 2.68 x 10−2P �Ts − TaTs �2rs� 
 [15 marks/markah] 
 
 
…3/- 
 - 3 - [EKC 512] 
 
[b] How would the calculated result differ if a Box model is used?  Calculate the 
concentration using the Box model and give the reasons for the discrepancy 
from the Diffusion model.  (Assume mixing height = Stack height, mixing 
length = distance from the plant). 
 
 Bagaimana hasil pengiraan boleh berbeza sekiranya model kotak digunakan?  
Kirakan kepekatan menggunakan model kotak dan berikan sebab perbezaan 
daripada model pembauran.  (Andaikan ketinggian percampuran = ketinggian 
serombong, panjang percampuran = jarak daripada kilang). 
[10 marks/markah] 
 
3. Figure Q.3. illustrates a C6
 
 distillation column used to separate hexane and heptane 
from a feed stream consisting of 58% (wt) hexane and 42 % (wt) heptane. The column 
operating pressure is 4 barg and the temperature range is 130-160°C from the top to 
bottom of the column, respectively. The column bottom and reboiler inventory is 6000 
kg (rough 6 min holdup). In additions, there are about 10,000 kg of liquid on the trays. 
The condenser is assumed to have no liquid holdup and the accumulator drum 
inventory is 12,000 kg. The material in the bottom of the column is approximately 90 
% heptane and 10 % hexane. As a safety engineer in the company, you are asked to 
conduct the following tasks: 
Rajah S.3. menunjukkan sebuah turus penyulingan C6 digunakan untuk memisah 
hexana dan heptana.  Turus tersebut beroperasi pada tekanan 4 bar tolok dan julat 
suhu 130-160o
 
C daripada atas  ke bawah turus tersebut.  Inventori bahagian bawah 
dan pemanas adalah 6000 kg (anggaran 6 min, tertahan).  Tambahan, terdapat lebih 
kurang 10,000 kg cecair di atas dulang-dulang.  Pemeluap diandaikan tiada cecair 
tertahan dan inventori gelendong penumpuk adalah 12,000 kg.  Bahan di bahagian 
bawah turus tersebut dianggarkan 90% heptana dan 10% hexana.  Sebagai seorang 
jurtera keselamatan di syarikat, anda dikehendaki untuk menjalankan tugas-tugas 
berikut: 
[i] Based on your preliminary hazard assessment, list 2 possible scenarios and 1 
possible outcome caused by the release of the hazardous material other than the 
leakages from the pipeline. 
 
 Berdasarkan penilaian awal risiko, senarai 2 senario berkemungkinan dan 1 
hasil berkemungkinan disebabkan oleh pembebasan bahan berbahaya selain 
daripada kebocoran daripada talian. 
[3 marks/markah] 
 
[ii] Determine the liquid release through a hole of diameter equal to 20% of a 0.15 
m diameter line. 
 
 Tentukan pembebasan cecair melalui sebuah lubang dengan garispusat 
bersamaan 20% daripada talian bergarispusat 0.15 m. 
[5 marks/markah] 
 
 [iii] Determine the vapor release through a hole of diameter equal to 20 % of a 0.5 m 
diameter line. 
 
 Tentukan pembebasan wap melalui sebuah lubang dengan garispusat 
bersamaan 20% daripada talian bergarispusat 0.5 m. 
[5 marks/markah] 
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 [iv] Estimate the impact of explosion caused by 28,000 kg of hexane only. 
 Anggarkan kesan letupan disebabkan oleh 28,000 kg hexana sahaja. 
 
[12 marks/markah] 
                          
 
Figure Q.3. 
Rajah S.3. 
 
4. [a] Define the following terms: 
Tarifkan terma-terma berikut: 
 
[i] Individual risk 
 Risiko individu 
 
[ii] Societal risk 
 Risiko awam 
[5 marks/markah] 
 
[b] Figure Q.4. shows the plant site layout for the distillation column system as 
being described in Question Q.3. This is an old plant, and to the East (80 m 
away), is an onsite office and warehouse complex containing 200 people 
(present 24 hours a day), distributed uniformly on 1 ha (100 x 100 m) of land. 
The remaining area around the site consists of open field.  
 
 Rajah S.4. menunjukkan bentang kawasan loji bagi sistem turus penyulingan 
yang dibincangkan dalam Soalan 3.  Loji tersebut merupakan sebuah loji yang 
lama dan  terdapat pejabat dan komplek gudang yang mempunyai 200 pekerja 
(24 jam sehari), diagihkan secara uniform pada tanah keluasan 1 hektar (100 x 
100 m).  Kawasan selebihnya di sekeliling tapak adalah kawasan lapang. 
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[i] Sketch the boundary of each outcome based on Table Q.4.[a].  
 Lakarkan sempadan bagi setiap hasil berdasarkan Jadual S.4.[a]. 
 
   [3 marks/markah] 
 
 [ii] Construct the Event Tree Diagrams based the instantaneous and 
continuous releases of the hazardous material, respectively. 
 
 Bangunkan Gambarajah Pokok Peristiwa berdasarkan pembebasan 
bahan berbahaya secara masing-masing ketika dan berterusan. 
 
[8 marks/markah] 
 
[iii] Plot the individual and societal risks from the fractioning system based on 
the data from Tables Q.4.[b] and Q.4.[c]. 
 
 Plot risiko-risiko individu dan awam bagi sistem pemecahan tersebut 
berdasarkan Jadual S.4.[b] dan S.4.[c]. 
    [12 marks/markah] 
 
 
                                   
 
 
Figure Q.4. 
Rajah S.4. 
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Table Q.4.[a]: Incident Outcomes 
Jadual S.4.[a] :  
 
1 BLEVE Radius 135 m centered on the column 
2 VCE Radius 179 m centered 85 m from the column 
3 Flash Fire 
(Instantaneous) 
Radius of 148 m centered 85 m from the column 
4 Flash Fire 
(Continuous) 
64 degree of radius 56 m centered on a point 106 m from the column 
 
Table Q.4.[b]: 
Jadual S.4.[b]. 
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Table Q.4.[c]. 
Jadual S.4.[c]. 
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Equations related to Fire Modeling Equations related to Explosion Modeling 
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Jet Fires: 
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